Figure S1
Treatment with chondroitinase-ABC (ChABC) at concentration of 0.27 unit/mL degrades the PCM in less than five minutes, as determined by erythrocyte PEA (a) before and (b) after treatment (5 mins later). The remaining gap between the erythrocytes and the cell surface is likely from the surface bound hyaluronan which is still decorated by the protein backbones of the ACAN. Cells are labeled with 1 µM calcein.
Figure S2
The PCM is slightly perturbed by gentle exchange of the media. Measured using particle exclusion assays (PEA), we found that PCMs change less than 10% in width (increase or decrease). This is approximately the resolution of the erythrocyte PEA. This change may result from the loss of endogenous ACAN, whose binding is necessary for swollen PCM; or it could be due to loss of HA strands due to the perturbation, or some combination of the two processes. Given the small change in thickness, we surmise that most of the endo-ACAN is tightly bound to the HA by the reinforcement garnered by link protein. Evidence for PCM crosslinking by histone proteins, whose multiple positive charges could simultaneously bind multiple aggrecan molecules, crosslinking the PCM. This leads to the formation of fibers and bundles around and between the cells. In both images, the samples where incubated with aggrecan (333 µg/mL) for two hours, followed by replacing with media containing fluorescent histones (232 µg/mL).
Figure S7
(a) Fluorescent histone treatment of aggrecan-incubated RCJ-P cells shows significant visible labeling of the PCM. (c ACAN =333 µg/mL, 2 hours; c H =232 µg/mL, 20 minutes) (b) The histones partially block digestion of the PCM by the enzyme ChABC (0.27 unit/mL) for at least 30 minutes. Without histones, the PCM is removed in less than five minutes (Fig. S1 ). (c) Profile of the histone distribution perpendicular to the cell surface before and after ChABC treatment. There is a decrease in the histone intensity and slight degradation of the cross-linked fibers between the cells. 
